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ABSTRACT 
The three lunations ending 26 Sept. 1973 produced 117 lunar 
range measurements, most of which had an accuracy to better than 
15 cm. No breakdowns occurred. The acquisition rate was very 
low during the first lunation and the start of second lunation 
due to poor weather and minor equipment problems. The second 
and third lunations produced 103 lunar range measurements. 
I. OPERATIONS DURING THE QUARTER 
Summary: This report is one of a series of University of 
Texas, McDonald Observatory documents describing the activities 
of the lunar laser ranging project. The reporting period covers 
those activities from 2 July 1973 to 26 Sept. 1973. The following 
will, as usual, summarize the operations of the quarter with re-
gard to the actual ranging to the moon as well as the systems re-
search. In addition, it will document any anomalies in the data 
acquisition which pertain to possible modifications of the data 
reduction process. 
The number of acquisitions during July md the first week of 
August was low--25 ranges out of 47 attempts. The acquisition rate 
was much higher during the remaining seven weeks of the quarter--
90 ranges in 99 attempts. 
Daily log sheets covering the operations during the report-
ing period are included as Appendix A of this report. Table I 
summarizes "the mnging activities on each of the reflectors. In 
total we acquired 119 acquisitions out of 146 attempts for approx-
imately an 80% success Late. The ~erage signal of 0 . 041 PE/Shot 
was 20% higher than last quarter. 
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TABLE I 
SUMMARY OF OBSERVED SIGNAL LEVELS 
Number of Number of Number of Number of Average 
Attempts Shots Returns Ranges Signal 
Apollo 11 LRRR 36 7012 195 25 .028 PE/S 
Apollo 14- LRRR 32 5186 227 27 .04-4- PE/S 
Apollo 15 LRRR 78 1274-9 64-7 65 .051 PE/S 
All Corners 146 2494-7 1069 117 .04-1 PE/S 
Comparison of LRRR Efficiencies: Our inability to easily 
acquire the smaller reflectors during last quarter prompted a 
study to determine if the relative efficiencies of the LRRR have 
degraded since their placement on the Lunar surface. Using the 
data available in this quarter, we have been able to compare the 
efficiency of a small reflector to that of the Apollo 15 reflec-
tor on 28 occasions when lunar ranges were obtained both for 
Apollo 15 and either of the smaller corners. We were able to 
compare the PE/Shot under almost identical conditions of trans-
parency, seeing the instrumental setup . The procedure has been 
to acquire a range on the Apollo 15 reflector, then proceed to a 
small reflector, then to the other small reflector, and return 
to LRRR 15 . Lack of observing time during anyone occasion 
usually limited the procedure to a LRRR 15 range and one small 
corner range, although all three reflectors were obtained on nine 
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occasions. Table II gives the results of this comparison in the 
sense of the PE/Shot for a corner to that of PE/ Shot obtained during 
the same observing period (about one hour). 
TABLE II 
COMPARISON OF LRRR EFFICIENCIES 
LRRR (PE/Shot) / (PE/Shot) (15) Number of Comparisons 
11 0.99 20 
14 0.80 17 
As seen in Table II, the efficiency of the smaller reflectors 
has not degraded and the inability to acquire them during the 
previous quarter must be due to the lack of time spent on these 
corners because of the electronic problems mentioned in the last 
report. 
Comments on the Operation: In early July the project scientist 
E. Silverberg attended a meeting at Sylvania with several team 
members to determine the status of the Sylvania Laser to be used 
at the Maui Station. He also participated in preparing contingency 
plans in case the Sylvania Laser did not meet requirements for the 
Maui Station. During the new moon break at the end of July, he 
installed several temporary modifications to the McDonald Laser 
system in order to shorten the laser pulse . The results are re-
ported in the next section. In preparation for his departure to 
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the Maui Station in early October, Silverberg visited the Maui 
Station in August while enroute to the International Astronomical 
Union meeting in Sydney, Australia. While in Australia, he had sev-
eral conferences with the personnel involved with the Canberra 
Ranging 
The 
Station. 
low number of acquisitions (25) in the first five weeks 
of the quarter was due to the poor observing conditions during the 
month of July and attempts during the first week of August to 
range with the modified laser system consisting of a shorter pulse 
width at a lower energy level. Unsatisfied with the resulting 
acquisition rate, we returned the laser system to the normal 3 joule, 
3 nanosecond pulse on Aug. 5. At this point the success rate picked 
up to greater than 90%, which is near optimum for the system. 
Several nuisance problems persisted in the system but, unlike 
last quarter, did not quantitatively affect the acquisition rate. 
Several of these were cleared up by the installation of a new laser 
interface panel which is described in the following section. We 
also relocated the power supply fur the newly installed 1.2~ filter, 
suspected to re a noise path to the timing electronics. 
It was necessary to extrapolate the observed run of the re-
siduals for each of the LRRR reflectors into August, September 
and October because of the large deviations f rom the prediction 
ephemeris f or the range (up to 600 nanoseconds) and a narrow 
range gate of about one microsecond which was necessary because 
of the higher noise rates. After this extrapolation was made, 
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we did not lose any ranges because of improper placement of the 
range gate. 
The operation of the laser under conditions of high water 
vapor content in the terrestrial atmosphere was checked in July 
when the signal rate had dropped to low levels. The procedure 
was similar to that described in the September 1972 quarterly re-
port (#72-010). No problem was evident since the spectrum of the 
water vapor region and the laser appeared to be identical to the 
one presented in Figure 3 of the September report. 
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II. DATA REDUCTION DOCUMENTATION 
The following section lists anomalies in the operation of 
the experiment which resulted in adverse effects on the lunar 
ranging data during the last quarter. As mentioned before, the 
list reflects difficulties in several areas. Most of these prob-
lems are mere nuisances and have been already accounted for in 
the production in the data normal points. It has been our policy, 
however, to list all known anomalies in the event that they may 
later prove useful in the elimination of or possible recovery of 
suspect residuals. 
A) Poor Loran-C Signal 
Problem: During the first two weeks of August and last two 
weeks of September, we were unable to obtain completely satisfac-
tory fits of the Loran-C data which monitors our clock performance. 
Cause: Because the McDonald station is S) far from any Loran- C 
transmitter, the signal-to-noise ratio is poor at best . Numerous 
electrical storms such as occur in the summer months cause wave 
skipping and numerous unlockings of the receiver. The extent to 
which the receiver has been affected is usually not known until 
the end of the month when we try to fit the clock drift with 
the best parabola. 
Consequences: As a result of the before-mentioned problem 
the uncertainty of the calibrated residuals must be increased 
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somewhat to reflect our poorer knowledge of the station clock 
during these times. The usual clock uncertainties, in the absence 
of any specific data amendments, can be assumed to be less than 
+30 seconds in epoch and less than 5 parts in lOft in frequency. 
For the first two weeks of August and the last two weeks of Sep-
tember this uncertainty should be increased to ±125 seconds and 
+ 15 parts in 10ff, respectively. (These uncertainties have not 
been included in the quality estimate regarding the electrical 
calibration constant.) 
Cure: The Loran-C antenna was reoriented on the 107-inch 
catwalk railing and isolated from the building grounds. 
B) Noise Pickup from Power Supply 
Problem: Timing system malfunction due to electrical noise 
routed into the electronics rack along the 1.2~ heater wires. 
Cause: Proximity of the etalon electronics to the laser and 
flip mirror package. 
Recovery: None because noise stops blanked the normal return. 
Cure: Installation of the power supply ffid other timing elec-
tronics for the 1.21{ etalon filter in the electronics rack under 
the PHA unit. This also makes the process of filter timing much 
simpler since all electronics are within one manTs reach. 
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III. SYSTEM IMPROVEMENTS 
Several modifications were made or begun on the McDonald 
system during the last quarter and are documented below. 
Guiding: A Reticon television camera was received near the 
end of the quarter and briefly tested at the laser station focus. 
The initial attempts have indicated the feasibility of the idea 
of using a TV camera to increase the daytime contrast near new 
moon and to computer guide using the TV image. The implementa-
tion of this system will be the primary objective of the staff 
during the next quarter. 
New Laser-computer Interface Panel: A new computer-to-
laser interface was installed during July 1973. The interface 
contains the necessary initial shaping and delay circuits for 
interfacing the Varian computer with the laser firing command 
input. The interface also contains the circuitry to generate the 
control logic for the flip mirror a nd air shutter . An added new 
circuit that the old interface did not have is the pulser calibra-
tion test logic. In this logic a firing command pulse or the de-
layed TDG pulse are TtANDTTed with a 1 MHZ or 5 MHZ pulse to activate 
the pulser. The pulser test addition eliminates the necessity of 
several pieces of equipment and greatly reduces the setup time and 
cabling. The construction technique used permits rapid changing 
of any faulty component and if it becomes necessary the interface 
can be easily modified to meet a new requirement. The block diagram 
with logic symbols and signal polarities is drawn on the panel for 
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ease in understanding the hook-up of this interface. 
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Range Program: In the lunar ranging computer program the 
UPDATE RANGE (UDR) program keeps its eye on the clock and alerts 
the system when it is time to fire the laser. This program was 
improved to eliminate the one second of wasted time that has 
existed in this program since the laser project beginning. The 
UDR program kept itself busy updating again and again for one 
second after a laser shot because it did not detect that it had 
already fired the shot for this particular time clock reading. 
With this delay eliminated the rest of the lunar program has time 
to type approximately 29 characters on the teletype instead of 
only 19. 
Typeollt Program: All calibration residuals are now typed 
out on the teletype even when there is a range residual. The for-
mat is: 
CHARA.cT~R. N[)M~E"£G. I 2 3 4 ::> G 7 8 9 fO I ( 12 13 14- IS )~ 17 18 I~ 20 2\ 222.324 25 
CIiAJ<A::.TER. e(G LF MM· 5 5 5~CE K)c. k k. '* '\L JG R rG \2 • fG s~ P P P P 
MIN SeC. CAL. RESI D. RANGE RES\ D. PI<DJ. r<ANC::£ 
The calibration residual is zero when there is no residual. 
Typing s tops at the csterisk if there is no range residual. A 
quick program change converts this four-digit range residual to 
a five-digit typeout. 
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Laser Tests: Between July and August lunation tests were 
conducted to ~termine if the Korad K-2600 laser could be modi-
fied to give a shorter pulse width than three nanoseconds. This 
modification is of interest because of the higher accuracies 
desirable after the Maui laser station becomes operational. If 
the laser pulse can be shortened to ffi little as 1.5 nanoseconds, 
4-5 cm ranging accuracy could be realized without the high cost 
of a mode-locked oscillator. 
In theory, the pulse created by a pulse transmission mode 
oscillator should be very close to the length of the cavity. In 
practice, however, the finite switching time of the pockels cell 
distorts the pulse to a somewhat longer value. In the usual case 
the Korad K-2600 operates with an 18-inch cavity and creates a 
pulse which is four nanoseconds in length (FWTM). When the cav-
ity was shortened to about ten inches, the minimum possible with 
these components, the pulse width dropped to about three nanoseconds 
(FWTM). The energy was down somewhat but it was still possible to 
obtain a 3 joule pulse by raising the gain in the amplifier chain. 
The test seems to indicate that the switching time of our optical-
electrical system is about 1.0-1.5 nanoseconds. 
With the hope of testing the system with a shorter pulse width, 
a fast pockels cell (Lasermetrics 1018) was borrowed from the AFCRL-
Australian laser ranging system. The performance with the faster 
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cell was nearly identical, indicating that our system is prob-
ably electrically limited by the rise time of the spark gap/ 
reflection cable combination. Discussions are now underway with a 
pockels cell manufacturer to supply an integrated system with the 
required subnanosecond perfonnance. It seems likely at this junc-
ture that we will be able to go to appreciably higher accuracies 
with a relatively modest laser modification. 
APPENDIX II 
SYSTEM CALI~RATION DATA 
SYSTEM CALIBRATION DATA 
The following pages contain the calibration constants for the 
quarterly period covered by the present report . The categories 
A through E are explained below. 
A - This column contains the uncorrected calibration constant 
for the entire lunar ranging system as measured by a light- emitting 
diode. It is approximately 5.5 nanoseconds higher than the final 
calibration value due to internal delays in the photodiode as well 
as geometric corrections. 
B - This column shows the results of calibration only the 
relative delays between the photodiode and photomultiplier sides 
of the ranging system using a separate time-to-pulse height con-
verter and a pulse h~ight analyzer. 
C - This column gives the arithmetic mean of the feedback 
calibration return through the entire lunar ranging system as 
recorded during the actual lunar ranging by t he system teletype. 
D - This column shows results of subtracting the 2.9 nano-
second geometric correction from Column C. The units have been 
changed to tenths of nanoseconds and a minus sign added to coincide 
with how this additive constant appears on the preliminary data 
cards. Letters A, B, C, and D follow the corrected calibration 
.. 2. p.l ,.t.D 
constant to indicate the relative accuracy, where: _A = ~OO pico-
seconds; B = +~OO picoseconds; C = ±600 picoseconds; and D = ±lOOO 
picoseconds, E = 1 . 0-1.5 nanoseconds. 
CALIBRATION AUG. 73 
Day A B C D 
31034 17oov. dlsc ••• 65 Int •• 10 diff.50 G-1BO 
214 
215 51D 
216 O.~ 51D 
217 0.9 45D 
218 999.9 54D 
~100eF 2700V. disc. 1.0 Int •• 10 diff.50. G-2 
219 8.7 31.0 10.lB -72B 
220 8.7 ~1. 7 10.1B -72B 
221 8.0 -72B 
222 7.1 31·5 11.1B -82B 
22~ 10·5D -76D 
224 7.5 32.0 10.9B -80B 
225 ~2.0 -80B 
226 6.5 11.4B -B5B 
227 7.9 -84B 
228 8.1 8.4B -55B 
229 -5~B 
230 1~.7 28.5 7.7B -48B 
2~1 12·5 7.4B -45B 
2~2 9.0 -45B 
2~l) 9.9 27.5 7.3B -44B 
234 8.5 27·5 7.4c -45C 
235 10.8 28.0 7.0C -41C 
2~ 10.6 27·5 -41D 
CALIBRATION LATA (JULY) 
DATE A B C D 
- - - -
186 31000F v=2700 G.4 -oOA 
INT.= 10 DIFF. = 50 
DISC.s: 200 
187 31.6 6.9A -60A 
18b 10.4 32.7 7.6c -47c 
189 ~2 .4 b.6B 
-57B 
190 8·5B -56B 
1,1 10.9 31·5 7.BB -49B 
192 31034 v.1700 INT ... 10 3·5 191 
DIFF.c50 DISC.-50 Gcl80 
19; 
194 
195 
196 
197 DISC.-120 2.7 27D 
196 
199 
200 2.8 26D 
201 1.8 56D 
202 Va 1750 40L 
203 V- 1800 0.7 47D 
204 0.4 50D 
205 0.6 48r 
206 0.1 51D 
CALIBRATION SEPT. 73 
Day A B C D 
31000F V = 2700 Int = 10 Diff = 50 Disc = 1.0 G = 2 
243 
244 9.9 
245 9.7 -51C 
246 10.1 28.0 7.9B -50B 
31000F V = 2750 Int = 10 Diff = 50 Disc = 1.25 G = 2 
247 10.7 28.0 7.lA -42A 
248 9.5 28.0 -41C 
249 9.6 27.5 6.9B -40B 
250 
31000F V = 2750 Int = 10 Diff = 50 Disc = 50 G = 180 
251 (lst Run)-- -46D 
31000F V = 2750 Int = 10 Diff = 50 Disc = 1.25 G = 2 
251 (2nd. + 29.0 7.2D -43D 
3rd. Run) 
252 7.3 7.2B -43B 
253 9.9 
254 9.9 
255 10.5 -53C 
256 10.4 27.5 8.3A -54A 
257 10.1 
258 9.2 27.5 7.3B -44B 
259 9.8 27.0 7.2B -43B 
260 10.4 26.0 7.0B -41B 
261 9.7 27.5 7.0A -4lA 
262 9.8 -41C 
263 9.4 -41C 
264 7.6B -47B 
APPENDIX I 
DAILY OPERATING LOG 
JULY 2, 1973 TO SEPTEMBER 26, 1973 
STATION LOG-JULY, 1973 
DATE (GIvIT) TIME RUN NO. NO. OF SHOTS RESULTS WEATHER SEEING COMMENTS 
July 5 186 21 : 30 (265 ) 397/0 0/0 clear 3-4 
01:30 (266 ) )31/0 0/0 clear 2 
(267) 143/3 0/3 clear 2 
July 6 187 22:30 (268) 310/0 5/0(1) clear 4-5 poor contrast 
188 01:00 (269 ) 210/0 5/0 clear 1-2 2-50 nano jumps 
(270) 317/3 7/5 clear 1-2 defocused slightly 
(271 ) 189/0 0/0 clear 1 
July 7 188 22:00 (272 ) 274/3 0/3 clear 2 wrong delta entire run 
189 01 :00 (273 ) 251/3 6/3 clear 2 laser breakdown-flashlamp 
(274) 17/0 0/0 clear 2 II « » 
04:00 (275 ) 46/3 0/3 clear 3 II " II 
July 8 189 23:30 clear 4-5 very poor contrast 
190 01:00 (276 ) 206/5 5/3(1) clear 2 laser breakdown-flashlamp 
05:00 (277) 225/2) 13/3 clear 2 bad timing on returns 
July 9 190 2,3: 45 (278) 350/3 8/3 clear 3 
July 10 191 02:00 clear cancelled for electronics 
05:30 (279) 330/3 5/3 hazy 4 
July 11 192 01 :00-05 :30 cloudy 31034 tube in-1700 volts 
July 12 193 02:00-06;00 II runs cancelled 
July 13 194 02:30-06:30 " " " 
July 14 195 03 :30-07: 30 II 1\ II 
July 15 196 03:45-09:00 Ii 1\ Ii 
July 16 197 04:30 (280 ) 94/3 0/3 II testing equipment-lOO shots 
07:30-10:15 ,. runs canc elled 
July 17 198 05:00-10:30 1\ II II 
July 18 199 05:30-11:30 II II u 
July 19 200 06:45-12:45 fI II 1\ 
July 20 201 07:2)0-10:30 •• II II 
13:30 (281 ) 468/3 6/3 cirrus 2 
July 21 202 08:15 (282) 230/3 0/3 cirrus 2 31034 (1750v ) 
11:30 (283) 245/3 0/3 cirrus ,3 elect~onics troubles-pockel start 
DATE (GMT) TIME RUN NO. 
July 21 202 14:15 (284) 
July 22 ~03 09:00 
12:00-1500 
July 23 204 10:20 (285 ) 
12: 30-15: .30 
July 24 205 10:30 
13:15 (286 ) 
(287) 
15:30 (288 ) 
(289) 
July 25 206 11130 (290 ) 
(291 ) 
13:30 (292 ) 
July 26 207 12:00-14:00 
July 27-31 New moon break 
TOTALS FOR JULY 
STATION LOG-JULY, 1973 
NO.OF SHOTS 
")28/3 
141/2 
188/2 
232/3 
372/3 
323/2 
189/3 
189/2 
468/3 
ATTEMPTS 
6/0 
4/2 
18/3 
RESULTS 
6/3(1) 
5/2 (?) 
0/2 
0/3 
8/3 
7/2 
4/3 
0/2 
19/3 
WEATHER SEEING COMMENTS 
clear 3 poor constrast-31054(1800) 
clear 4-5 telescope problems 
cloudy fog-runs cancelled 
ptly.clouldy 3 stopped by c10ulds 
cloudy runs cancelled 
cloudy run cancelled-0.7A filter 
cirrus 3 wrong A (using 1500) 
cirrus 3 fI II " II 
clear 3 right I::. (-200) 
clear 3 6 (0) 
clear 3 4 out of 5 stops 
cirrus 3 
clear 3 
cloudy runs cancelled 
SUCCESSFUL RANGE MEASUREMENTS 
2/0 
2/2 
10/3 
STATION LOG, AUGUST 197; 
DATE (GMT) pAY TIME RUN NO. NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Aug. 1 21; shortened cavity-FW"HM-2.2ns. 
runs cancelled-laser tests 
Aug. 2 214 
" 
It .. H 
Aug. ~ 215 20,00 cloudy 1700v. disc ••• 65,int •• 10 
diff •• 50, g •• lSO 
2;.15 (293) 173/3 0/3 cloud; 3 stopped by clouds 
216 02:00 (294) ;52/0 0/0 clear 3 wrong delta on zero 
Aug. 4 216 21:00 cirrus 4-5 bad seeing,poor contrast 
217 00:00 (295 ) 272/0 0/0 clear 3 
(296) 228/3 O/J clear 3 wrong delta on three 
02:;0 (297) 65/0 0/0 clear 2 blew flash1amp 
Aug. 5 217 22:00-01:00 cloudy runs cancelled 
218 02:00 (298) 223/; 0/3 clear 4 
Aug 9 218 23:70 (299) 110/; 5/3 clear 3 ;lOOOF' G •• 2,2700v. int •• 10 
219 0;:;0 (;00) 199/3 0/3 clear ; diff·-50,disc •• 1.00 
(;01) 254/0 0/0 clear 3 
Aug. 7 220 01:30 (302 ) 262/3 15/3 clear ; lengthened laser cavity to 
02:15 (;03 ) 151/2 12/2 clear 3 original configuration. 
04:15 (304) 79/; 11/3 clear 2 
(;05) 185/0 8/0 clear 2 
(306) 106/2 3/2 clear 2 stopped by clouds 
Aug. 8 221 01:15-05:15 cloudy runs cancelled 
Aug. 9 222 01:45 (;07) 185/3 11/5 clear :'5 
0;:;0 (;08) 181/3 11/3 clear 3 
(309) 140/0 0/0 clear 3 
(310) 145/2 0/2 clear 3 
Aug. 10 223 03&00 (;11 ) 60/0 0/0 clear 2 blew flashlamp 
05:30 cloudy run cancelled 
Aug 11 224 0;:15 (312 ) 207/3 4/3 clear 2 image motion 
(313) 131/0 3/0 clear 2 .. " 
07:30 (314) 177/0 0/0 clear :5 .. II 
(315) 163/5 5/3 clear 3 .. II 
STATION LOG, AUGUST 1973 
DATE ~ GMT) DAY TIME RUN NO. NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Aug. 12 225 02&45 (316 ) 86/3 10/3 clear 3 
(317) 184/0 10/0 clear 3 
05:45 ('-'18) 133/3 10/3 clear 4 
(319) 94/2 11/2 clear 4 
08:45 (320 ) 185/3 9/3 clear 4-5 
Aug. 13 226 04:00 (321) 76/3 10/3 c~ear 3 
(322) 96/2 12/2 clear 2 
07:00 C523 ) 283/3 9/3 clear 3 
C324) 138/0 9/0 clear 3 
10:00 (325) 140/3 10/3 clear ) 
Aug. 14 227 05:00 (326 ) 94/3 12/3 clear '.5 
(327) 96/2 10/2 clear 3 (;328 ) 16/0 2/0 clear 3 blew flashlamp wire 
08,10 (329) 208/3 11/3 clear 3 
(330) 81/0 9/0 olear 3 
10:30 (331) 124/3 11/3 clear 3 
Aug. 15 228 05:30 (332 ) 46/3 11/3 clear 3 
(333) 159/0 10/0 clear 3 
(334) 134/2 10/2 clear 3 
08:30 (335 ) 177/3 11/3 clear '.5 
11:00 ~336 ) 68/3 10/3 clear 3 
Aug. 16 229 06:15 (337) 78/3 6/3 clouds 3-4 stopped by clouds 
09:45 (338) 95/3 10/3 clear 3 
(339) 47/0 8/0 clear 3 stopped by tele . tracking 
problems. 
Aug. 18 230 07:00 (340) 110/3 9/3 clear -; 
(341) 64/0 9/0 clear '.5 
(342) 31/2 4/2 clear 3 blew flash1amp 
10:00 (343) 45/3 10/; clear 2 
(344) 124/2 10/2 clear 2 
11:30 (345 ) 48/3 12/3 clear 2 
Aug. 19 201 07:45 (346) 268/3 1'/3 cirrus '.5 
11;15 (347) 140/3 9/3 It 3 
(348) 88/2 10/2 cirrus 3 stopped by clouds 
1;:;0 cloudy run cancelled 
DATE ~ GMT~TDAI TIME RUN NO . 
Aug. 20 232 08:45-14:45 
Aug. 21 233 09:15 
11:30 (349) 
(35° ) 
14,00 (351 ) 
Aug. 22 234 09:30 (352 ) 
12,00 (,53) 
(354) 
14:00 (355 ) 
Aug. 23 235 10:30 (356 ) 
12:35 (357) 
(358) 
15:20 (35') 
Aug. 24 236 11:50 (360) 
13150 (361) 
15,45 (362) 
AUG. 25-30 NEW MOON BREAK 
TOTALS FOR AUGUST 
STATION LOG, AUGUST 1973 
NO. OF SHOTS 
123/2 
~80/3 
2Q1/2 
216/2 
152/2 
169/3 
105/2 
320/3 
47/3 
234/2 
259/3 
377/2 
375/2 
325/2 
ATTEMPTS 
16/0 
19/2 
35/3 
RETURNS 
14/2 
5/3 
12/2 
6/2 
9/2 
8/3 
9/2 
11/3 
13/3 
12/2 
13/3 
6/2 
5/2 
0/2 
WElfHER 
cloudy 
cloudy 
cirrus 
cirrus 
clear 
cirrus 
cirrus 
cirrus 
clear 
clear 
clear 
clear 
clear 
clear 
clear 
clear 
SEEING COMMENTS 
runs cancelled 
run csncelled 
3 
3 
3 poor contrast 
4 poor seeing 
3 
3 
3 
; 
2 
2 
3 poor contrast 
i\ Ii 
3 N " 3 .. IS 
3 .. If 
SUCCESSFUL RANGING MEASUREMENTS 
9/0 
17/2 
31/3 
STATION LOG, SEPTEMBER 1973 
DATE DAY (GMT) TIME RUN NO. NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
Aug .• 31 24-3 18:4-5-00:4-5 cloudy cancel1ed,G.=2,Dics.=10 
Sept. 1 24-4- 19:30-01:30 cloudy cancelled,Int.=10,Diff.=50 
Sept. 2 24-5 20 :30 cloudy run cancelled 
21: 4-0 (363) 329/0 6/0 clear 4- poor contrast 
24-6 01:15 (364-) 313/0 9/0 ptly.cly. 4- stopped by clouds 
Sept. 3 24-6 22:00 (365) 272/0 7/0 fT fT 3 
24-7 01:30 (366) 102/0 11/0 clear 3 
(367) 178/3 10/3 clear 3 
(368) 228/0 6/0 clear 3 
Sept. 4- 24-7 23:00 (369) 4-10/0 10/0 clear 3-4- Disc. 1.25, V=2750 
24-8 03:00 cloudy extremely cloudy 
Sept. 5 24-8 23 : 4-5 (370) 56/3 15/3 clear 3-4-
(371) 4-03/0 12/0 clear 3-4-
(372) 80/3 13/3 clear 3-4-
24-9 03: 4-5 (373) 92/3 10/3 clear 3 
Sept. 6 250 00:4-5-04-:30 cloudy runs cancelled 
Sept. 7 251 01:30 (374-) 37/3 11/3 clear 2 (G .=180 ,Disc .=50) calib.= (C) 
(375) 92/2 10/2 clear 2 3 N. sec.higher than run 2 
(376) 55/0 5/0 ptly.cly. 2 stopped by clouds 
05:30 (377) 65/3 11/3 clear 2 
(378) 235/0 5/0 clear 2 
(379) 69/3 11/3 clea.r 2 
Sept. 8 252 01:15 (380) 221/3 10/3 clear 4-
04-: 3 0 (381) 4-5/3 9/3 clear 3 
(382) 73/2 10/2 clear 3 
(383) 273/0 7/0 clear 3 
STATION LOG, SEPTEMBER 1973 
DATE DAY (GMT) TIME RUN NO. NO. OF SHOTS RETURNS WEATHER SEEING COMMENTS 
07:00 (384-) 84-/3 10/3 clear 3 
Sept. 9 253 02:30-08:30 cloudy runs cancelled 
Sept. 10 254- 03:4-5-08:4-5 cloudy runs cancelled 
Sept. 11 255 04-:00 cirrus cancelled-fogged mirrors (5&6) 
06 :30 (385) 54-/3 0/3 cloudy stopped by clouds 
09:00 cloudy cancelled 
Sept. 12 256 04-:00 cloudy cancelled 
06:30 clear cancelled for occultation 
09 :30 (386) 64-/3 11/3 clear 2 
(387) 185/0 9/0 clear 2 
(388) 138/2 9/2 clear 3 
Sept. 14- 257 05:00-11:00 cloudy laser room very hot 
Sept. 15 258 05:50 (389) 130/3 10/3 clear 4- 1800 computer problems (nodrives 
08:50 clear high humidity 
11:50 (390) 269/3 8/3 clear 3-4-
Sept. 16 259 06:4-5 cloudy cancelled 
09:4-5 (391) 39/3 9/3 cirrus 4-
(392) 111/0 12/0 ptly.cly. 3-5 
(393) 184-/2 7/2 cirrus 3-5 
(394-) 85/3 10/3 cirrus 4-
12 :15 (395) 4-6/3 10/3 clear 3 
Sept. 17 260 07:30 (396) 118/3 10/3 clear 2 
(397) 93/0 9/0 clear 2 
(398) 186/2 9/2 clear 2 
10:30 (399) 30/3 12/3 clear 1 NICE! 
13:00 (4-00) 4-5/3 12/3 clear 2 NICE! 
Sept. 18 261 08:30 clear high humidity 
11:30 (4-01) 184-/3 12/3 clear 4-
(4-02) 224-/0 8/0 clear 4-
(4-03 ) 128/2 10/2 clear 4-
DATE DAY (GMT) TIME RUN NO. 
(404) 
14:20 (405) 
Sept. 19 262 09:00 (406) 
12:00 
14:00 
Sept. 20 263 10:30 (407) 
(408) 
12 :30 (409) 
15:30 
Sept. 21 264 10:15 (410) 
13:15-16:15 
Sept. 22-29 NEW MOON BREAK 
Totals for September 
Totals for Quarter 
STATION LOG, SEPTEMBER 1973 
NO. OF SHOTS 
4-5/3 
37/3 
31/2 
182/2 
94/3 
158/2 
224/3 
Attempts 
14/0 
9/2 
25/3 
36/0 
32/2 
78/3 
146 
RETURNS 
12/3 
10/3 
0/2 
10/2 
9/3 
10/2 
10/3 
WEATHER SEEING COMMENTS 
clear 4-
clear 3 
clear 2 laser break down-osc.lamp 
TT fT TT TT fT 
TT Tt fT TT fT 
clear 3 
clear 3 
clear 3 
clear 3 cance11ed,osc. flashlamp stop-
ped triggering, 
cirrus 4--5 
cloudy runs cancelled 
Successful Lunar Range Measurements 
14-/0 
8/2 
24/3 
25/0 
27/2 
65/3 
117 
